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: nicotinamide adenine dinucleotide 
: reduced nicotinamide adenine dinucleotide 









: phorbol 12-myristate 13-acetate 















































































































Aplcal to Basal 
量が時間に対し直線的に増加する 1分間の取り込み量(側底膜あるいは頂側膜のいずれかの




Fig. 2. Transcellular transport (A) and accumulation (B) of [1・C]PAHby OK cells. 
[1"CJPAH (15凶の祖dn-rH]mannitol (15凶1Jwere added simultaneously to the basal (0，・)or apical (ム，企)
side of monolayers in the absence (0，ム)or presen∞(・，企)of 5 mM unlabeled P.組.After incubation for 
15，30，45 and 60 min at 37 oC， medium in apical side wぉ collected(100凶)，and radioactivity wぉ counted.B: 
after 60 min transport measurement， accumulation of [HCJPAH in OKcells was determined in the absence (open 































。Fig.4は側底膜側から頂側膜側へのP必fの経細蓄積量は、 4tの条件下で著しく低下した。 。胞輸送及び細胞内蓄積量に対する種々の薬物の影響を調べた結果である。 P必fの経細胞輸送
Fig. 3. Effect of temperature on transcellular transport from the basal to apical side (A) 
and accumulation (B) of PAH by OK cells. r"c]pAH (15川叩dD-rH]mannitol (15州 were此 d
simultaneously to the basal side of monolayers at 37 oC (0) or 4 oC (・).A宜erincubation for 15，30，45 and 
60 min， medium in apical side was collected (100凶)，釦dradioactivity wぉcounted.B: after 60 min transpoロ
measurement， accumu1ation of [HCJPAH in OKcells wぉ determinedat 37 oC (open column) or 4 oC (c1osed 
∞lumn). 
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Flg. 5. PAH uptake from basal or apical side of OK cells. [“C]PAH (15μM)叩dD-[3H]mannitol 
(15凶{)were詞dedto the basal (0) or to the apical (ム)side of monolayers. After incubation for 1， 2， 5釦 d10 
min at 37 oc， P必1uptake by the cells wぉ measured.
Flg. 4. Effect of varlous compounds on transcellular transport from the basal to apical 
slde (A) and accumulatlon (B) of PAH by OK cells. A:. [HC]p必1(15凶の組dD-fH]mannitol (15 
凶のweread必dto the basal side of monolayers in the absence or presenωof probenecid，白Z，τEA(lmM) and 
DIDS (100μM). After incubation for 60 min at 37 oC， medium in apical side wぉ coUected(100μ1)， and 
radioactivity was counted. B: after 60 min transport meぉurement，accumulation of [HCJPAH in OK cells was 
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Flg. 6. PAH efflux from OK cells (A) and intracellular remaining of PAH (B). A: [14C]P必i
(15凶{)釦dn-fH]mannitol (15μM) were added to the basal side of monolayers. After incubation for 30 rnin at 
37 oC， the cells were washed and PAH efflux to the apical (ム)or to the basal (0) side was measured at 1，2 and 5 




















Fig. 8. Effect of temperature or organic anion inbibitors on PAH uptake from tbe 
basal side of OK cells. [14CJP.組 (15凶{)and D・pH]mannitol(15μM) without or with 1 mM organic 
anion inhibitor (probenecid or知 0田凶de)were added to the basal side of monolayers. After incubation for 1 
sUn at37 oC or 4 oC， P必fuptake by the cells w錨 me笛 U問d.































































Fig. 9. Effect of temperature on PAH efflux to the apical side of OK cells (A) and 
intracellular remaining (B). [14CJP.必fef1ux to the apical side and intracellular remaining were 




























































Flg. 10. Effect of anlon transport Inblbltors on PAH efflux to the aplcal slde of OK 
cells (A) and Intracellular remalnlng (B). [14CJP.必Iefflux for 5 min and intracellular remaining at the 






















































Flg. 11. Effects of varlous βlactam aotlblotlcs 00 PAH uptake from the basal side of 
OK cells. p.C]pAH (15凶の釦dn-pH]mannitol (15 凶~were added to the basal side of monolayers. 
p.c]pAH uptake for 1 min at 37 oCwas measured in the absence or presenαof1 mM s・lactamantibiotic 
























。Eadie-Ho色t記 plot解析から kineticparnme町を算出した。その結果、 Table1に示すように
3 0.5 1 1.5 2 2.5 
Unlabeled PCG (mM) 
。
ミカエリbe区yl戸~nic迎血共存によって側底膜P必f 輸送の最大輸送速度Vmax 値は変化せず、
Flg. 12. Effects of various cooceotratioos of PCG 00 PAH uptake from the basal slde 
of OK cells. p.C]p.組(15凶の釦dn-pH]mannitol (15凶()were added to the basal side of monolayers. 
p4C]PAH uptake for 1 min at 37 oCwas measured in the absence or presenωof various concentrations of P∞ 















P必1及びcefazolinの共存によってその経細胞輸送活性は非標識b釦 zyl戸国c由民、められた。5 4 3 
V/S 
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Flg. 13. Effect of PCG on klnetlcs of PAH uptake from the basal slde of OK cells.百四
basolateral uptake of various concentrations of p-4C]PAH for 1 m.in was measured in山 absenceof (0) or 
presenα(.) of 0.1 mM P∞M制 tothe basal side. Inset， Eadie-Hofstee plots of the data. 
Table 1. Klnetlc parameters of PAB uptake from the basal side of OK cells in the 












Flg. 14. Transcellular transport (A) and effect of unlabeled PCG， PAH and CEZ on 
basal-to-aplcal transport (B) of [官]PCGby OK cells. A:. [3HJP∞(15凶の釦de-4C)sucrose (15 
凶町weread必dto the basal side (0) or to the apical (ム)of monolayers. After incubation for 15， 30， 45副
60 m.in， medium on the other side wぉ∞llected(100凶)組dradioactivity wぉ∞untedfor determination of 
transαllular transpoロoff町PCG.B: fHJP∞(15凶め釦dp‘C)sucrose(15凶のweread必dto the basal side 
of monolayers，釦dtranscellular transport of [3HJP∞台omthe basal to apical side at 60 m.in wぉme缶四din 















































Flg. 17. Effects of varlous dlcarboxylates 
OD PAH uptake from the basal slde of OK 
c e 1 s. e4C]pAH uptake for 1 m.in at37 oc wお
measured in the absence or presenαof 1 mM fumarate 
(ロ)， α・KG(ム)or other dicarboxylates 
(H∞C(Iα2).-∞OH)(O)wi出 3(malonate)， 4 
(succinate)，5 (glutarate)， 6 (adipate)， 7 (pimelate)， 8 
(suberate)，9 (azelate)組 d10 (sebacate)ωrbon 
atoms. 
10 9 8 
Number of Carbon Atoms 
















Fig. 15. Effects of various aolonic compouods 00 PCG uptake from the basal side of 
OK cells. PHJP∞(15凶O姐 d[14C]sucrose (15凶のwereadded to the basal side of monolayers. P∞ 
uptake for 1 m.in wぉ measuredin the absence or presence of 1 mM anionic∞mpound. 
Effects of varlous dlcarboxylates 
00 PCG uptake from the basal side of OK 
cells. r4C]p∞uptakeおr1 min at 37 oC wお
measured in the absence or presence of 1 mM 
dicarboxylates (HOOC-(CHょ∞0町with3 
(malonate)，4 (succinate)， 5 (glutarate)， 6 (adipate)， 7 
(pimelate)， 8 (suberate)， 9(azelate)却 d10 (sebacate) 
carbon atoms. 
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Number of Carbon Atoms 
Control3 
。Flg. 16. Effects of PAH aod probeoecid OD CEZ (A) aod CTM (B) uptake from tbe basal 
slde of OK cells.αZ(0.5 mM) orα'M(0.5 mM)wぉ add凶 tothe basal side of monolayers.百 euptake 


















4 6 8 10 12 14 
Distance between Negative Charges (A) 
Flg. 19. The fnhibitory effect of dlcarboxylates as a function of their distance 
between negatlve charges OD PAH and PCG uptake. Datain Fig. 17 andFig. 18 were expressedas 
percent inhibition of P AH (0)釦 dPCG (口)uptake.τlle distancεs between negative charges of 
dicarboxylates a州inλ~ malonate， 3.9; su∞inate， 5.2; glutarate， 6.4; adipate， 7.7; pimelate， 8.9; suberate， 
























カルボン酸 (oxahtのを強く認識し、 Na+/ dicarboxylate∞transport sys包mでは、 5から 6Aの距
離を有するジカルボン酸(succina旬、 glutaratのを強く認識する。さらに、 P組 S戸temでは負電


































Fig. 20. Effect ofα・KGOD PAH uptake from tbe basal slde of OK cells. e4CJPAH uptake 
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また、Lr共存による阻害が観察されている。酸取り込みは著しく低下しているとともに、





































Flg. 21. Effect 0 fα・KGon klnetlcs of PAH uptake from the basal slde of OK cells.百四
basolateral uptake of various concentrations of P"C]PAH for 1 min wぉ measuredin the absence (0) or 
presenω(・)of1 mMα・KG組也dto the basal side. Inset， Iineweaver-Burk plots of the data. 








Table 2. Klnetlc parameters of PAH uptake from the basal sfde of OK cells fn the 
absence or presence of 1 mMα・KG. 30 
Flg. 22.α・KGuptake from the basal sfde of OK cells. A，α-[HqKG (15凶めand
D-fH]mannitol (15凶のweread必dto the basal side of monolayers. After incubation for 5， 10 and 30 min at 
370C，α・KGuptake by the cells was 脱出ured.B: basolater叫uptakeofα・[HqKGfor 5 min was measured in 
the absence or presenαof 5 mM unlabeledα・KG，5mM P.必{or 5 mM lithium (LiCl) added to the basal side 
of monolayers. For the measurement ofα・KGuptake in the absence of Na+ (Na+-企ee)，Na+ inthe uptake 





(pmol/mg protein!l m.in) 
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PAH存在下における α-keto glutarateのeff1出量は、たα-ketoglutarateを測定した (Fig.23A)。
P必f 非存在下に比ぺいす~の測定時間においても顕著に高いことが認められた。 Fig. 2.3Bは、





30 15 5 60 
PAH Incubation Time (min) α-ketoglutarateが細胞外に effil庇されているにもかかわらず、細胞内 α-ketoglutarate量はほぼ
Flg. 24. Change In α・KGeffl眠 and1 ntracell ul arα・KGIn the presence of PAH In OK 
cells. A伽 incubationwith PAH (100凶()in basolateral medimn for 5， 15，30 and 60 min at 37 oc，α・KG
ef1ux (total of the ef1ux to the basolateral and apical side) and the intracellular level ofα・KGwere measured. 
一定のレベルに維持されていることが明らかとなった。
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P必1との交換輸送を介さずに efil広添加による側底膜側bl位置中の α-ketoglutarateの増加は、60 30 45 
Mlnutes 
15 











Fig. 23. Effect of PAH appllcatfon onα・KGefflux to the basolateral side (A) and the 
intracellular level ofα・KG(B) in OK cells. A after incubation without (0) or with (・)P必1(100
凶のinbasolateral medium for 5， 15，30 and 60 min at 37 oc，α・KGef1ux to the basolateral side w笛







その時に側底膜側に ef1uxされたαセetogl utara te量を測に添加する P必fの濃度を変化させ、
P必f取り込み活性を調べた場合 (Fig.13、Fig.21)と同様に、定した(Fig.2η。その結果、




プロットから得られた H田係数は0.96であることから P必f分子と α-ketoglutarate分子は1: 1 
64.0凶のと近いものであった。 Fig.27のinsetはHillplotを示しており、
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Flg. 25. Effect of slde of PAH appllcatlon onα・KGefflux from OK cells. P必I(100凶O
W部材必dto either the basolateral or apical side. A食erincubation for 15 min at 37 oc，α・KGef1ux to the 
P AH -applied side w笛 mωured.To estimate PAH-dependent α・KGefflux， the ef1ux in the absence of P.必t
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Flg. 27.α・KGefflux to the basolateral slde of OK cells wftb varyfng concentratfons 
o f PAH. After incubation with vario凶 concentrationsof P必Iin the basolatera1 medium for 15 min，α・KG
eff1回tothe basolatera1 side wぉmeasured.To estimate PAH-dependent α・KGefflux， the eff1ux in the absence 
ofPAHwぉ subtracted企omthat in the presence of P必I.Inset， Hil plot of the data. 
-27-
Flg. 26. Effect of probenecld on PAH-dependent α・KGefflux to the basolateral side of 
OK c e 1 s. After incubation in the absence or presence of PAH (100凶f)and/or probenecid (100凶のinthe 









見かけのIC;。は 45nMであった(Fig.30B) 0 Antimyan A処理による検討により、側底膜P必f
、"
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Ffg. 28. Correlatfon between the basolateral PAH uptake and the PAH-dependent a-KG 
efflux to the basolateral slde of OK cells wlth varylng PAH concentratlon. For P必f
uptake， e"CJPAH and [3H]mannitol were詞必dto the basolateral side of出eα11monolayers. PAH uptake wぉ
measured for 1 min at 37 oC. For PAH-dependentα・KGef1ux to the basolateral side，也tain figure 27 we毘
expressedぉ pmolJmgof protein per min. PAH concentrations in the basolateral medium of OKcells are (in 
凶{)15 (0 )，50 (口)， 100 (ム)，200(マ)釦d400 ( 0). The linear regression w錨笛follows:y = 2.4x・15.6
(r=0.94). 
Antimycin A (M) 
Fig. 29. Dose-dependent effect of antimycln A on PAH uptake from the basolateral 
slde of OK cells. Conf1uent monolayers w訂eincubated for 30 min with various concentrations of 
刷 mycinA(10叩 to10・6M). After washing the cellsぺHCJPAH(15州釦dn-fH]mannitol (15州 were

















































本研究では、細胞外にeff1uxされる α-ketoglutaIateを測定するという手法を用い、 OK細胞O 
Control10・1010・9 10・8 10・710・6
Antimycin A (M) 
o 
Control10・1010・9 10・8 1σ7 10・6
Antimycin A (M) これまでの報告




Ffg.30. Effect of antfmycfn A onα・KGeff1ux to the basolateral slde (A) and tbe 
intracellular α・KGconcentration (B) In OK cells. A; confluentmonolayerswereincubatedfor30 
min with various concentrations of antimycin A (1 0-10 to 10・6M). After washing the cels， Pi佃 (100州
W笛 addedto the basal side， and the α・KGeflux to the applied side for 15 min wぉmeasured.B: after 








2:1となり、 α-ketoglutaIateのefi山として見た場合は1: 1として算出されるものと考えられるαセetogl utaIate取り込みに起因しているものと考え、 OK細胞におけるジカルボン酸輸送の
アニオン性の官能基としてカルボシル基をP必fは1つ、 α-ketoglutarateは 2つ有る。一方、
しているため、その交換比率が1: 1の場合には起電性の交換輸送となる。
H迎 plot解析から 1: 1の交換比率が導
しかし、 Schmitt
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3 2 。。側底膜の PAH輸送が阻害されたためであるものと推察された。従って、
OK細胞側底膜における P必f輸送に対する PMAの影響についてさらに解析を進めた。
なくとも一部は、
PMA Pretreatment Time (hr) 
Fig.32. Effect of time 00 the PMA-ioduced iohibitioo of PAH uptake from the basal 
side of OK cells.ωnf1uent monolayers were incubated for various periods in the absence (0) or 
presenα(・)of PMA (10-7 M). After washing the cells， [l"CJPAH (15州組dD-fH]mannitol (15州 were














































Fig.33. Dose-depeodeot effect of PMA 00 PAH uptake from the basal side of OK cells. 
Conf1uent monolayers we回 incubatedfor 3 hr with various concentrations of PMA (10刊 to10-6 M)，釦d




10・8-10 ・910-'" 10 Cαtrol 
。Fig. 31. Effect of PMA 00 basal-to・apicaltraosport (A) and accumulation (B) of PAH 
by OK cell mooolayers. A Conf1uent monolayers were incubated for 3 hr without (0) or with (・)
PMA (10-7 M) added directly to theωlture rnedia. After washing the cells， e" C]P組 (15μM)叩 d
n-fH]mannitol (15μM) were added to山 basalside of the monolayers_ After 15， 30， 45釦 d60 rnin， the 
medium on the other side was col1ected (100μ1)， and the radioactivity levels were counted to determine the 
transcellular transport of C4 C]P組_D-pH]Mannitol was凶凶to∞rrectfor paracellular f1ux_ B: After a 
60・rnintranspoロmeasurement，the accurnulation of [l"CJP必Iin OK cells wぉ determined_
-34-
Protein kinase C活性化剤による阻害機構1・bFig.34に次に、側底膜P必f輸送の kineticp訂ameterに及ぼすPMAの影響について検討した。
P必f輸送の活性調節に対するPKCの関与をさらに明確にするため、種々の PKC活性化剤また、P~仏処理は検討したすべての P必f 濃度の初期取り込みを阻害した。示すように、










? ? ? ?
???



















Flg.35. Effect of varlous proteln klnase C actlvators on PAH uptake from the basal 
side of OK cells. Confl.uent monolayers w町'eincubated for 3 hr with 10-7 M of phorbol esters and 250 
μMof出acylglycerols.After washing the cells， e-4CJp組 uptakefrom the basal side of monolayers was 
meぉured.
PAH (μM) 
Fig. 34. Inf1uence of PMA on the kinetic parameters of PAH uptake from the basal side 
o f OK c e 1 s.Confl.uent monolayers were incubated for 3 hr in the absence (0) or presence (・)ofPMA
(10・8M)，釦de"cJP AH uptake from the basal side of monolayers wぉmeasured.Inset， Eadie-Hofstee plots of 
the data. 
Table 3. Klnetlc parameters of PAH uptake from the basal slde of OK cells pretreated 
wlthout or wlth 10・M PMA. 
PKC PMAによる PAH輸送阻害効果に対する PKCの関与について明確にするため、さらに、
阻害剤である staurosporineを用いて検討した。その結果を Fig.36に示す。 10・7MPMAによる
また、 PMA処理によるstaurosporine処理濃度依存的に抑制された。P必f輸送の阻害効果は、Vmax Km 
側底膜別の輸送系へのについても考察した。 10・7MPMAでOK細胞を 3時間処理した後、(pmolJmg prote泊/1min) (凶t1)















Ffg. 38. Effect of cyclohexfmfde aod 
actfoomycfo D 00 the PMA・foduced
iohibftfoo of PAH uptake from the basal 
sf d e 0f OK c e 1 s. Confluent monolayers were 
exposed for 14 hr toαl1ture medium (control)， plus 
cycloheximide (40凶のoractinomycin D (0.2 
μM)， followed by an additional 3 hr incubation in 
the absence (open columns) or presenα(closed 
columns) of PMA (10・8M). After washing the 

















Ffg.36. Effect of staurosporioe 00 PMA-ioduced lohfbltfoo of PAH uptake from the 
basal sfde of OK ce11s. Confluent monolayers were exposed to various concentrations ofstaurosporine 
(10・8to 10・6M) for 15 min， followed by叩 additional3 hr incubation in the absence ( 0 ) or presen∞(・)



















Fig. 39. Effect of colchfcfoe aod 
cytochalasio D 00 PMA-Ioduced 
iohibitfoD of PAH uptake from the basal 
sfde of OK cells. Confluent monolayers we民
exposed for 1 hr to cu1ture medium (control)， plus 
colchicine (20凶のorcytochalasin D (20μM)， 
followed by釦 additional3 hr incubation in the 
absence (open∞lumn) or presen∞(closed column) 
of PMA (10.8 M). After washing the cells， 
「‘c]p.必Iuptake from the basal side of monolayers 
wぉ measured.
c. (A， CL 
























Fig. 37. Effect of PMA 00 the traosport of leucioe aod alaoioe io the OK cells. 
Confluent monolayers we民 incubatedfor 3 hr in the absence (open columns or presence (closed∞lumns) of 
PMA (10.8 M). A負erwashing the cells， [HC]P.必iuptake from the basal side of monolayers wぉ meお町edas 
described. ['H]Leucine (15凶のor[3H]alanine (15凶1)釦dr4C)mannitol (15凶めwe民 addedto the apical 
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PKA活性化剤処理による
令~十
Flg.41. Effect of proteln kinase A actlvators on PAH uptake from the basal slde of OK 
cells. Conf1uent monolayers were incubated for 3 hr with CAMP analogs， forskolin (10-S附組dIBl¥α 
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Time (min) 
Flg. 40. Effect of protein kinase A activators on basal-to-aplcal transport (A) and 
accumulatlon (B) of PAH by OK cells. Con盟国ntmonolayers were inωbatωfor 3 h without (0) or 
with 10・SM DB cAMP (~) or 10・SM forskolin (・).A食erwashing the cells， transcelhuar transport at 15， 
30，45釦 d60 min (A) and accumulation at 60 min (B) of e<4CJPAH were meぉured.
。
100 103 10 0.1 。。種々のPKA活性化剤(凶MPアナログ :DBcAおfP、側底膜PAH輸送についても、さらに、
DBcAMP (μM) 
180 
DBcAMP Pretreatment Time (min) 
o 30 60 
8廿omcト品問 (8・Br-c.訓P);アデニル酸シクラーゼ活性化剤:ibrskolin ;ホスホジエステラー
Fig. 42. Effect of DBcAMP on PAH uptake from the basal side of OK cells. A Confluent 
monolayers were incubated for various periods in the presenαof DBcAMP (10-S M). After wぉhingthe cells， 
[14CJPAH (15凶{)and D-rH]mannitol (15凶めweread也dto the basal side of monolayers，釦d[14CJPAH 
uptake for 1 min at 37 oC wぉ measured.B: Confluent monolayers we問 incubatedfor 3 hr with various 















は阻害されることを認めた。また、 PMAによる影響はその PKC阻害剤である staurosp orine 

















それらの阻害剤はPKCによる P必f輸送阻害効果に影響せず、 PKC活性化による P必f輸送
阻害は細胞骨格系の機能変化によるものではないものと考えられた。一方、 PKCは輸送蛋白
を直接リン酸化することが知られており、ヒト赤血球glucc肘トランスポータ7句、ラット培養
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PKC: Proteln k加aseC 
PKA: Proteln klnase A 
AC: Adenylate cydase 
PMA: Pho巾0112・myrtstate13・acetate













Ffg.43. Schemat(c concepts of PTH-stfmulated slgnal transductlon fn target cells. 
Ffg. 44. Effect of PTH， DBcAMP and PMA on phosphate uptake from the apfcal slde of 
OK c e 1 s. Confluent monolayers were incubated with PIlI (10.7 M) for 30 min or 3 hr and DB CAMP (10's 
M) and PMA (10.7 M) for 3 hr. After washing the cells， [32p]phosphate (100州 m 枇 dto the apical side 











































































Fig. 47. Effect of time on PTH-induced inhibition of PAH uptake from the basal side 
o f OK cell s. Confluent monolayers were incubated for various periods with PIlI (10-7 M)， and r4C]pAH 
uptake企omthe basal side of monolayers w錨 meぉured.・P<0.05，significant difference企omcontrol at 
60 
PTH Pretreatment (min) 
45 30 15 。
PTH 
Flg. 45. Effect of PTH on basal-to-apfcal transport (A) and accumulatfon (B) of PAH 
by OK cells. [HC]P.組(15州制dD-fH]mannitol (15州 were地 dto the basal side of monolayers， 
and出stilledwater (open columns， final concentration 0.25 % vol/vol) or PIlI (closed∞lumns， final 
concentration 10・7M)wぉ addedat 25 nun after start of the位ansportmeぉurement.A:. at 60 min， medium on 
the apical side wぉ collected(100凶)，and radioactivity levels were∞unted to determine transcellular 
transport of e4C]PAH. B: after a 60・mintransport measurement， accumulation of r"c]pAH in OKωl1s was 
determined. • P<O. 05， significant difference台omeach control. 























7 1σ8 Control 10・11σ10 1σ9 
副甲状腺PKA活性化は関与していないものと考えられる。そこで、P必f輸送活性調節には、
PTH (M) 




ホルモンによる PAH輸送阻害に対する PKCの関与について明確にするため、Confluent monolayers 明白血cubatedfor 15 min with various concentrations of PIlI (10-11 to 10-7 M)・After
washing the cells， [HCJPAH (15μ附 and判官]mannitol(15μM) were added to the basal side of monolayers， 












































Flg. 48. Effect of pretreatment with PMA alone or in combination with DBcAMP on 
PAH uptake from the basal slde of OK cells. Confluent monolayers were incubated for 3 hr in the 
absence or presenαof PMA (10-8 M)副/orDBcAMP (10・SM). Afterwashing the cells， e-4C]PAH uptake 




























Fig.49. Effect of staurosporlne on PTH・lnducedlnbibition of PAH accumulation of OK 
cell s. [HC]PAH (15凶{)and 判明m叩 nitol(15州 wereadded to the basal side of monolayers with 
staurosporine (10-6 M) or its vehicle， and distilled water (open ∞h皿ns，final concentration 1 % vol/vol) or 
P1H (closed∞l四国s，final concεntration 10・6 M) was added at 25 IIUn after starting of the transport 
mωsuremenL At 60 min， acαlItlulation of e-4C]PAH in OK cells wぉ deterIIUned. * Pく0_05，significant 






















































































trypsinεDfA (10X) はGibco社のものを用いた。プラスチック製培養皿は CorningGlas 
Wαks社のもの、 Transwell~は Cos包r社のものを用いた。p-{Glycyl・ 1_ 14C]細血oh争purate
(1.5・2.2GBq/nnnol)， D{3H]man出tolσ28.9-1110.0GBq/nnnoI)はN~ Enghnd Nucl町社のもの、
α-e4C]ketoglu包rate(2_keto[5_l4C]glutaric ac討。.1 GBq/mmol) ， [phenyl-4(n)_3H]benzylpenicill泊
(“6-814 GBqJIlmol)， [14C]sucrωe (23.3 GBqlmmol)はAmersham社のもの、非標識
p-aminohippuric acid， probenec副， tetraethylarnmonimn， aspartate amino位ansferase，an伽 ydnA， 
NADHはSigma社のもの、 furosemidt;非標識ben勾，1戸出cilin， malonic acil， succin~ aid， fum紅ic







インキュベータ (5%CO2・95%air)内で培養された。 OK細胞の継代は、 5・7日ごとに細胞
を0.02%即日ー0.05%仕ypsinを用いて培養皿から剥離し、直径1∞nnnの培養皿に 1∞X104 
αls /10 mlの細胞密度で矯種することによって行われた。多孔性フィルター上で培養する場
合、 Transwell~ を用い、 OK細胞をポリカーボネート製の膜フィルター(孔径 3μm、表面積




Na)-IP04， 1.5 mM KH2P04， 1 mM CaC~， 0.5 mM ~匂C~， pH 7.4)に5mMのDてglucoseを含むもの
-54-










[1-4] ['H]benzy 1 penicillinの輸送実験












5-0DS-Hカラム (15an x 4.6 mm、ケムコ)を用い、カラム温度は4σcに設定した。移動相は
0.03 M phosphate buffer (pH 7.0 )とmethanolの混合液を用い、その組成比は0.03M phosphate 
bu笠宮(pH7.0) / methanol = 74/26とした。移動相の流速は1.3mL加血とした。また、検出波
























l.r[ 4，5 -3H(N)] 1白血e(1.92 TBq加moI)， KH/2P04 (37 G Bq危lmol)はNf?>>{ Eng1and Nucl聞社の
もの、 L-[2，3-3珂alanine( 1.85 1Bq畑rmol)，D-[1-14C]m祖国tolはAmersham社のもの、
phorbo112・myristate13・acetateσMA)，phorbol 12，13-dibutyrate (PDBu)， mezerein， 4α-phoぬ01
12， 13-didecanoate (4α-PDD)， 1-01ωyl・2・aretyl-snぢ砂cerol(OAG) ， 1，2・dioctanoyl-sn宮砂Cぽ01(DiC;)， 







Transwell 上で 5-7 日間培養した OK 細胞を用いた。 fH~eucine 及び[3町al祖国の細胞内取
り込みは、基質を含むPBS溶液を頂側膜側に添加し3アCで1分間インキュベーションし、
洗浄後、 0.1MNaOH で細胞を溶解し [3H)leucine 及び~[3H]alanineの細胞内移行量を測定するこ
とにより評価した。細胞膜への吸着、非特異的な細胞内への取り込みの補正には、




NaCl， 3 mM KC1， 1 mM CaCI2， 0.5 mM MgQ2J 14 mM lffiPES庁ris，pH 7.4)を用いて行った。
Nぜ非存在下輸送実験には、 NaClを同濃度の cholinechlorideに置換した。 f2P]phosphateの取
り込み実験は、 f2p]phosphateを含むHEPES緩衝溶液を頂側膜側に添加し、 370Cで5分間イ






p-Aminohippurate仕組sportin apical and basolateral membranes of也eOK kidney epi也elial
cells. 
よPharmacol.Exp. ThCI. 269: 970・975(1994). 
Spωificity of p-aminohippurate仕組sportsystem in也e0 K kidney epi白elial∞llline.
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